are less than from aerial photography (or LiDAR topography) because: " On aerial photos one can easily view the entire length of an offset gully at nearly uniform scale, whereas a ground observer standing on the fault observes in detail only the few meters of the channel nearest the fault. Beyond this close range, the view along the centerline of a channel is strongly foreshortened simply as a characteristic of human scale." (S5) Direct measurements of slip from excavation of faulted channels are available from two sites NW of BF within the study area: Phelan Fan (PF) and Wallace Creek (WC). At PF, 6.6 -6.9 m slip from the last earthquake was measured by excavating offset channels beneath unfaulted debris flows (S2) . Near WC, a buried channel is offset 7.8 m, similar to the BF SE channel, but the number of earthquakes that contributed to the offset could not be determined (S4) .
The Bidart alluvial fan
The Bidart Fan (BF) (Fig. 1C) is an alluvial fan on a private ranch within the boundaries of the Carrizo Plain National Monument, California. The mid-fan is traversed by the San Andreas fault nearly perpendicular to the drainage direction. Spatial and temporal patterns of sedimentation and erosion of the fan and their significance for understanding the pattern of recent surface ruptures was initially described by L. B Grant (S6) (Ludwig). Grant and Sieh (S3) excavated trenches 2, 3 and 4 (Fig. 1C) across the San Andreas fault near two deeply incised, offset, mid-fan channels, and published a preliminary chronology of surface rupturing earthquakes derived from analysis of stratigraphy exposed in the trenches, and radiocarbon dating of sediments.
Grant (S6) mapped recent deposits that buried the 1857 rupture on the southeastern lob of the fan, and photographed a debris flow that covered the active depositional lobe in 1991. Grant (S6) inferred that the locus of deposition shifted to the southeast across the fan after the 1857 earthquake because the southeastern part of the fan did not contain incised or offset channels. Visible channels on the active depositional lobe of the fan consist of braided distributary channels (Fig. 1C) . Based on Sieh's prior investigations (S1), Grant and Sieh (S3) inferred that the SE BF channel was offset by the 1857 Fort Tejon earthquake, and that the NW BF channel was offset by the 1857 and at least one prior earthquake. Sedimentation rates were derived from thickness of mapped deposits and radiocarbon dated samples of charcoal encased in the sediments. The relative sequence of surface ruptures and channel incision was constrained by stratigraphy near the channels, but large uncertainties in radiocarbon dates, preponderance of samples with inherited age, and zones of bioturbation exposed in trenches, prevented Grant and Sieh (S3) from determining ages of individual earthquakes and channel incision. Original trench logs and samples of organic material were archived for future research (S7) . Improvements in radiocarbon dating technology allowed archived samples to be used for re-dating earthquakes exposed in these trenches. Portions of trenches T2 and T3 were re-excavated in 2007-2009 for collection of samples to constrain channel incision, and for confirmation of stratigraphic correlations. New and old radiocarbon dates have been combined to constrain dates of channel incision and resolve questions about the number of earthquakes that offset the SE channel ( Figures S1,   S2 ).
Radiocarbon age and stratigraphic constraint on channel incision and earthquakes
Radiocarbon dates and stratigraphic analysis of faulted sediments exposed in the NW channel) and T2 (closest to the SE channel) provide constraints on dates of deposition, faulting and channel incision. Original trench logs were presented by Grant (S6) . Redrafted trench logs with locations of radiocarbon-dated samples were published by Akciz et al. (S7) . Following the methods of Akciz et al. (S7) , radiocarbon dates of new samples are combined with dates of previously published samples and presented in Figures S1-S2 to constrain the dates of channel incision and revise the date of rupture event BDT2-b. Stratigraphic unit numbers are referenced to Akciz et al. (S7) Figure S1 . Modelled date (AD) (A) Figure S1 -(A) Plot of available radiocarbon ages from trench 4 (T4 or "BDT4") on the Bidart Fan (see Figure 1C -1425 for event BDT4-d. This age is spanned by the age of event F of Akciz et al. (S10) as shown in Table 1 
